internal malignancy invasive adenocarcinoma penoscrotal extramammary Paget's disease a b s t r a c t Extramammary Paget's disease (EMPD) with an invasive adenocarcinoma of the penoscrotum is rare. In addition, high misdiagnosis and delayed diagnosis rates were also noted. In this article, we present a new case and a literature review to analyze the relationship between an internal malignancy and this disease. A 58-year-old man presented with a nonhealing pruritic and erythematous lesion on the right side of penile shaft and scrotum for 1 year. A provisional diagnosis of dermatitis was made by a dermatologist. A biopsy with immunohistochemical staining revealed Paget's disease with an invasive adenocarcinoma. Thorough preoperative systematic surveys showed no abnormality. The patient subsequently underwent wide local excision with negative margins and reconstruction with a split-thickness skin graft on the right side of the penile shaft and scrotum. Postoperatively, the wound healed well, and there was no obvious sign of local recurrence 5 months after the surgery. There is a high rate of misdiagnosis of EMPD. An internal malignancy related to a gastrointestinal cancer is rare in EMPD. Early diagnosis with a specific biopsy and adequate frozen section-guided wide excision contribute to a good prognosis for EMPD.
Introduction
Crocker 1 reported the first case of extramammary Paget's disease (EMPD) of the scrotum and penis in 1889; to date, fewer than 400 cases of Paget's disease have been reported worldwide. Sir James Paget mentioned a lesion on the glans that progressed to penile cancer in a few cases. 2 Isolated Paget's disease with invasive adenocarcinoma of the penoscrotum is extremely rare. We herein present one such case along with a review of the literature. The rate of EMPD misdiagnosis is high. A summary regarding the duration and a definite diagnosis of this disease was made by examining the literature. To know the extent of preoperative surveys, the relationship between any internal malignancy and EMPD was investigated.
Case report
A 58-year-old previously healthy man presented with a nonhealing pruritic and erythematous lesion on the right penile shaft and right scrotum without palpable bilateral inguinal lymph node for 1 year (Fig. 1) . A provisional diagnosis of dermatitis was made. The dermatitis was treated with a local steroid ointment, but the penoscrotal lesion persisted. A biopsy of the lesion with immunohistochemical staining indicated Paget's disease with an invasive adenocarcinoma.
Results of panendoscopy, cystoscopy, proctosigmoidoscopy, tumor marker (carcinoembryonic antigen or CEA), and abdominal computed tomography did not reveal any abnormalities. The patient subsequently underwent wide local excision and immediate reconstruction with a split-thickness skin graft in the right penoscrotal area (Fig. 2) . Intraoperative frozen sections were taken for reassurance that negative margins had been achieved.
A light microscopy examination of the tissues revealed clusters of neoplastic cells having large, pleomorphic nuclei, prominent nucleoli, and pale to basophilic cytoplasm in the epidermis, infiltrating small nests in the upper dermis (Fig. 3) , and clear margins. Immunohistochemical stains were positive for epithelial membrane antigen, cytokeratin 7, and CEA. These immunohistochemical appearances confirmed the histological diagnosis of EMPD with an invasive adenocarcinoma.
After the surgery, the patient did not receive other treatments, such as adjuvant chemotherapy, topical therapy, or radiotherapy. Postoperatively, the wound healed well, and there was no obvious sign of local recurrence at 5 months of follow-up (Fig. 4) .
Discussion
EMPD of the scrotum and penis is rare. It occurs predominantly in Asian males in the age group of 60e70 years. 3 The most common location of EMPD in males is the penoscrotal junction, followed in order by the scrotum and inguinal area. 4 A systematic review of the literature revealed that the most common misdiagnosis is eczema (53.06%), followed by dermatitis (26.12%) ( Table 1) . Therefore, initially it is difficult to diagnose EMPD correctly because the lesions may mimic various dermatoses, such as eczema, dermatitis, tinea cruris, and Bowen's disease. The median delayed time of diagnosis was at least 3 years, 4 and approximately 85% of patients with EMPD initially visited a dermatologist. 5 Therefore, clinicians should perform a biopsy of the lesion/wound to confirm the specific diagnosis for a chronic, nonhealing wound in the penoscrotal area. There are various hypotheses regarding the etiology of EMPD, including tumor cells from an underlying malignancy or malignant transformation of skin appendages. 4, 6 Many EMPD cases were found in Western countries; as a result, many clinicians suggested performing thorough preoperative surveys, including endoscopy and abdominal computed tomography to rule out the prevalence of an internal malignancy. However, previous studies indicated that an internal malignancy related to gastrointestinal cancer was seen only in four of the 347 (0.86%) patients examined. The internal malignancy related to urogenital cancer and other malignancies was seen in 22 of 347 (6.34%) and 42 of 347 (12.1%) patients, respectively (Table 2) . Only a few patients died from advanced EMPD with brain, liver, or kidney metastasis. 5 We suggest that CEA and a fecal occult blood test are sufficient for the preoperative evaluation. Routine panendoscopy for gastrointestinal cancer is unnecessary.
According to a systematic review of the literature, 41 of 174 reported cases were diagnosed as invasive EMPD (23.56%) ( Table 3) . A preoperative biopsy is important for evaluating the depth of tissue invasion. Once the basement membrane is disrupted and the infiltration of dermal connective tissues is noted, invasive EMPD can be diagnosed.
The first choice of treatment for EMPD is frozen section-guided local excision of the skin and subcutaneous tissue with immediate reconstruction. 4, 7, 8 An intraoperative frozen biopsy for negative margins can obviously reduce the local recurrence rate to approximately 10e30%. 5, 8 In recent studies, Mohs microscopic surgery (MMS) was associated with a lower recurrence rate and was superior to conventional local excision (recurrence rate of primary EMPD after MMS is 16%, recurrence rate of recurrent EMPD after MMS is 50%, and recurrence rate after non-MMS is approximately 33e60%). 9e11 There are other treatments, such as local laser ablation, radiotherapy, and topical imiquimod or 5-fluorouracil cream. 12, 13 A poor prognosis of this disease results from a delayed diagnosis and inadequate frozen section-guided local excision, which allows for tumor progression.
In conclusion, EMPD with invasive adenocarcinoma is rare, and it is difficult to diagnose the disease correctly because it can mimic eczema and dermatitis. A misdiagnosis of EMPD may delay treatment. To our knowledge, preoperative panendoscopy is unnecessary for Asian males because of the low incidence rate of an internal malignancy. Intraoperative wide excision with frozen section can prevent recurrence of Paget's disease.
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